B.Sc. (Part-II) EXAMINATION, 2017
PHYSICS
Paper III—(Relativity and Mathematical Physics)
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1. (i) Define orthogonal curvilinear coordinate system. %)
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(ii) Define a metric tensor. 15
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(iii) What are time like vectors 7 Lo
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(iv) Using the properties of Dirac della function find the value of : %
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(v) Write the components of four momentum vectors. 1
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(vi) Define threshold energy of any reaction. 1
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(vii) Write the.'D’ Alemberts equation in four vector. L4
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(viii) Write Hermite's differential equation.
T stae v fafae
(ix) Write the expression for diffusion equation.
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(x)  What do you mean by dominant mode or resonating mode o,
cavity ? b
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2. Derive the ex pression of curl of a vector A in the cylindrical co-ordipy,
system, |
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3. Prove Quotient law for (e [
. “nsors and state it importance, a1y
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4. Define Dirac delta function and prove that : -
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(i) _[ &(a-x)8(x - b)dx = S(a-b)

(ii) If (x)é(x)dx = £(0)
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5. Explain time dilation,
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6. Define four frequenc
effect. S¢ Doppler
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7. Whatis Compton effect ? What :
o will be the méxip,, Compyop
Wavelength
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UNIT-IV/ETE-IV

Prove that the quantity g g remains invariant under Lorentz
transformation. 3
frg wife fs ofn £ W= warmd % arnia frea tedt )
OR/3rgar ;

Derive the following Rodrigue formula for Legendre polynomial : 5
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Write Laplace cquanun in Canesmn cyhndncal ar.d sphermal
coordinates, - S 14242
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. Derive the fi rcquency of the ﬁ:ndnmcntal wbratmnmn a-::1rcular membrane - y

nf radius ‘a". 5
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(a) Prove that a spherical coordinate sfstcm is an orthoganal
curvilinear coordinate system. = 4

mﬂmﬁﬁmmmwmwmﬂmmm

.(b)  What are the limitdtions of Fourier theorem ? Analyse a sqnare

- wave with the help of Fourier sefies. ,
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- Define the four force vector. Express the Lorenlz force achg on acha;rgcd :
-particle in an electromagnetic field in its covariant form, Explain the-

physical significance of the fourth component of Lorentz four force.
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Prove the following : 2Y2 each
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(iii) xJ * (X)=rl.f(x] xJ_,, (x) s
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IS. Find the expression for resonatin g frequencies for TE and TM mode i g

cylindrical resonating cavity using Helmholtz equation. 10
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